This study aims to investigate the factors related to the adoption of clinical practice guidelines in clinical settings in Korea; it also aims to determine how these factors differ depending on the specific situation of health care system and professional climate. The research sample comprised physicians who are board members of academic societies with experiences in development of clinical practice guidelines using a convenient sampling. We analyzed 324 physicians with pooling two-year sample of 2007 and 2008. From all the respondents, 48.8% stated that they followed Clinical Practice Guidelines, and 93.4% agreed with the content in the Clinical Practice Guidelines. With regard to the item on the self-efficacy of practicing guidelines, 90.3% of the respondents selected 'low level' . In the regression analysis, the factors associated with implementation were level of recognition, agreement and self-efficacy and positive attitude towards practice guidelines. Although the health care system in Korea differs from those in Western countries, our results revealed that the factors related to the adoption of practice guidelines were similar to the research results of Western countries. These results suggest that professionals' attitudes towards clinical practice guidelines are universal, and implementation strategies should be developed globally.
INTRODUCTION
Clinical practice guidelines (CPGs) are considered as one of the most powerful and effective tools for the promotion of evidencebased medicine (EBM) (1) . CPGs are expected to reduce medical costs by minimizing unnecessary variations in treatment and improve the outcome of patient care (2) , and an analysis of empirical studies has confirmed their effectiveness (3) . Many countries have been actively promoting the development of CPGs through the provision of financial and administrative support (4) . In Korea, various academic associations have been developing CPGs independently and sporadically. In 2006, the Korean Academy of Medical Sciences (KAMS), which represents 130 medical academic societies, reported that 52 CPGs have been developed in Korea to the date, and since 2007, the Korean Ministry for Health, Welfare and Family Affairs has been providing KAMS with financial support for the development and implementation of CPGs by professional groups. As a result, KAMS has directed the development and dissemination of EBM-based CPG for asthma, depression, and breast cancer.
Despite efforts to encourage them, several studies have reported that CPG implementation at clinical sites remains low (5, 6) . According to Farquhar et al., clinicians view CPGs as antiintellectual, standardizing practice at around average levels, preventing discretion in individual cases, cost-cutting, limiting innovation and clinical freedom, and encouraging litigation; and these negative attitudes are critical barriers toward CPG implementation (7) . Representative groups of Korean physicians such as the Korean Medical Association have adopted a skeptical or negative attitude toward CPG. In particular, their belief is that CPG are often used as a basis of retrenchment in insurance claims and lead to an increase in regulations, which limit their flexible use for the diversely different situations encountered in clinical practice.
CPGs can be difficult to apply, and the use of CPGs by physicians in clinical practice has not been sufficiently studied (8) . In order to promote CPG implementation, the factors that affect clinicians' resistance toward them must be identified and addressed. Several previous studies have investigated the relationship between CPG implementation and clinician attitudes (9) and reported associations between clinician attitude toward CPGs and clinician characteristics (10), patient characteristics (11) , and the passage of time (12) .
Cabana et al. (13) (14) (15) have aimed to identify specific barrier factors to CPGs implementation, including lack of awareness and familiarity toward CPG, lack of agreement, lack of self-efficacy, lack of outcome expectancy, inertia of previous practice, and care environment. In applying this theoretical model to a survey of 829 pediatricians, factors such as lack of agreement, lack of self-efficacy, and lack of outcome expectancy were found to be negatively associated with CPG implementation (16) . Although their research was successful in expanding the explanatory power for the CPG compliance-related factors beyond the variables of clinician attitudes, they did not include these variables in their analytic model with an integration of such variables still unresolved.
Furthermore, previous studies have primarily been carried out in Western countries, where healthcare practices and attitudes differ from Korea. The present study aims to develop a comprehensive analysis model that includes both clinician attitudes toward CPGs and barriers to CPG implementation. As a secondary objective, we have attempted to determine whether the attitudes and barriers affecting CPG implementation remain similar across countries with different cultures and healthcare systems.
MARERIALS AND METHODS

Research sample & data collection
In this study, academic society members with experience in CPG development were surveyed using a self-administered questionnaire and this research sample was selected through a convenient sampling method. The reason to adopt this sampling method was that the response rates for surveys on physicians were below 10% in Korea and it was difficult to secure an adequate size of sample. Moreover, the CPG development is not a wellknown agenda in Korea; thus using a conventional sampling approach such as a random sampling on entire physicians would lead to low response rate due to their low concern about CPG. Therefore, conducting the survey on physician groups with appropriate understanding of this issue was thought to be effective, and medical doctors involved in administrative affairs of the academic societies rather than general members of the societies were ultimately chosen as the research target.
As a result of investigating experience in CPG development among the KAMS members in 2006, 14 out of the entire 130 academic society members had the experience. Among the board members of these academic societies, 226 physicians who agreed to participate in our investigation responded to survey in 2007. In 2008, board members of five additional academic societies with experienced in CPG development were surveyed with the same survey instrument as 2007 and 98 responses of physicians were collected.
Subsequently, a univariate analysis was performed to identify the systematic difference in the socio-demographic characteristics of respondents and attitudes toward CPGs between the data collected in 2007 and 2008. As a result of the analysis, differences were not observed between them, and the data from all 324 questionnaires were pooled for further analysis.
Statistical analysis SPSS v.14.0 was used for statistical analysis in this study, and the relationships between socio-demographic characteristics, and attitudes and outcome expectancies toward CPGs were analyzed using t-test and ANOVA. Correlations between factors affecting CPG implementation were examined by multiple regression analysis.
Survey instruments
Survey instruments included basic demographic information of respondents as well their degree of awareness and familiarity, attitude, self-efficacy, and implementation of CPGs. Among the survey items, questions regarding CPG implementation status and reasons were based on the study by Cabana et al. (5), and those regarding attitudes toward CPGs were directly adopted from the study by Tunis et al. (9) . The barrier factors affecting CPG implementation such as degree of awareness and familiarity, attitude, self-efficacy, and outcome expectancy were measured on a five-point Likert scale as in previous studies (14) (15) (16) .
Ethics statement
All data were collected without individual identification in this study. Also, we did not get additional consents from the respondents because we described the research purpose and the request of cooperation in questionnaire and we assumed that reply of the questionnaires meant the respondent's agreement. This research was reviewed by the Institutional Review Board at Ewha Womans University Medical Center and was given exemption from the deliberation (ECT-226-6).
RESULTS
Socio-demographic characteristics of the research samples
The socio-demographic characteristics of respondents are shown (Table 1) . Of the 324 respondents, 81.3% were males, 42.0% were in the age group ranging from 20 to 39 yr, and 44.3% had 10-19 yr of clinical experience. Specialty physicians accounted for 96.9% of respondents, and 76.1% of respondents were employed by private healthcare institutions. In addition, 93.4% of respondents were employed by institutions providing residency training, and 67.9% of respondents belonged to university hospitals. Degree of awareness and familiarity, agreement, selfefficacy, and implementation of CPGs The level of awareness and familiarity with CPGs and CPG implementation are shown (Table 2 ). While 48.8% of respondents recognized CPGs very well, 15.4% were not familiar with CPGs. When asked how much they agreed with CPGs, the great majority of respondents (93.4%) fully agreed with the contents of CPGs. In terms of self-efficacy, which indicates one's ability to apply CPGs, 90.3% of respondents rated their level of self-efficacy as low. Only 11.7% of respondents implemented CPGs regularly, and 60.8% implemented CPGs to a moderate degree.
Outcome expectancy of CPGs and Attitude toward CPGs
In the analysis of outcome expectancy of CPGs (Table 3) , positive responses were observed for items of quality improvement in patient care (82.2%) and improvement in systematic education and communication (75.9%). In contrast, negative responses were observed in items of decrease in malpractice suits (25.0%), decrease in defensive medical practice (19.3%), and increase in physician satisfaction (15.4%).
In examining clinicians' attitude toward positive aspects of CPGs, the items of unbiased synthesis of expert opinions had the highest agreement (86.4%), followed by convenient source of advice (84.6%) and intended to improve the quality of care (83.1%). With regard to negative aspects of CPGs, intended to use as a utilization review tool had the highest agreement (69.3%), followed by too rigid to apply to individual patients (59.0%) and oversimplified or 'cookbook' medicine (59.0%). In general, the level of agreement was higher for positive aspects of CPGs than for negative aspects. These results are shown in Table 3 .
CPG implementation based on degree of awareness and familiarity, agreement, and self-efficacy Fig. 1 illustrates CPG implementation level on the basis of respondents' degree of awareness and familiarity, agreement, and selfefficacy. The respondents who were highly aware of and familiar with CPGs showed a higher level of CPG implementation (85.4%) than those who moderately or poorly recognized CPGs. Respondents who fully agreed with CPGs also showed a higher level of CPG implementation (71.5%) than those who only partially agreed with CPGs (21.1%). Similarly, respondents who perceived high self-efficacy in CPGs showed higher CPG implementation (89.3%) than those who perceived low self-efficacy in CPGs.
Regression analysis on factors affecting CPG implementation
A regression analysis was performed using various factors discussed above in order to determine the factor that had the greatest impact on CPG implementation (Table 4) . Socio-demographic variables and environmental factors including gender, age, period of clinical experience, type of medical occupation, clinical location, clinic ownership, clinical training provision, and clinical setting were included in the model as control variables. In Model 5, where all the variables affecting CPG implementation are included, CPG implementation was shown to be high for respondents with a high level of awareness and familiarity, agreement, and self-efficacy (R 2 =0.25). Subsequently, major variables were supplemented in phases, and variations in R 2 were examined to test the influence of each variable (Models 1-4). Respondents' degree of awareness and familiarity with CPG had the highest influence, followed by agreement, positive attitude, and self-efficacy.
DISCUSSION
The results of present study showed that the degree of awareness and familiarity and agreement with CPGs was very high among our respondents. In contrast, the degree of self-efficacy in implementing CPGs was relatively low. Overall, 84.6% of respondents were aware of CPGs; however, only 48.8% of the total respondents claimed to recognize CPGs very well. This finding is similar to that of a previous study conducted in Ontario, in which 86% of the physicians surveyed were familiar with CPGs, but only 5% were familiar with the details of CPGs (17) . These results suggest that publicity and activities aimed at actively delivering the detailed contents of CPGs are the most important for facilitating of CPG implementation, because physicians are lacking in detailed knowledge regarding CPGs rather than awareness of CPGs in general. Our identification of low self-efficacy in implementing CPGs as a major problem of implementation is also consistent with previous studies which have reported that the specific skills required for CPG implementation at clinical sites are relatively lower than physicians' awareness of and familiarity with CPGs (16, 18, 19) . Therefore, comprehensive practice manuals should be provided to clinicians to promote their familiarity with new guidelines. The highly expected outcomes of CPGs included the items of 'increase in the quality of patient care' and 'improvement in systematic education and communication' , and outcome expectancy among independent or group practice clinicians was higher than among clinicians employed by university hospitals. This disparity may be due to independent or group practice clinicians having less access to systematic support for medical decisions in the provision of patient care, and it indicates the importance of meeting the demand of these clinicians. We observed CPG implementation to be quite high, with 72.5% of respondents regularly or moderately implementing CPGs. However, clinicians regularly implementing CPGs account for only 11.7% of the entire sample, and thus, the systematic and routine use of CPGs remains low. Similar findings have been previously reported (20) . Several studies have reported that the mere development and dissemination of CPGs could rarely lead to changes in clinical practice (20) (21) (22) (23) . And the present study supports these reports.
Overall, in this study, positive attitudes were more prevalent than negative attitudes toward CPGs. However, compared to other studies (10, 24 ) that adopted the same survey instruments concerning clinicians' attitude toward CPGs (9), we observed a similar rate of response for positive aspects but higher response rates for negative aspects in the present study. Physician attitudes toward CPGs are affected by the socio-cultural characteristics and healthcare systems of their country. And this result indicates that Korean clinicians remain highly concerned about the negative influence of CPGs. Korean clinicians have long been apprehensive of the Korea Republic of Government applying a strong regulation policy toward CPGs in light of their previous experience with the national health insurance system, which operates under strong cost containment regulations. A survey of Canadian oncologists' attitudes toward CPGs also found that their perception as being intended to reduce healthcare costs was the most prevalent negative attitude toward CPGs (10). Therefore, regulatory agencies' ability to reach an appropriate compromise between service quality and cost containment is necessary to enhance CPG compliance.
Furthermore, the present study included attitude variables toward CPGs and confirmed that CPG implementation is high when positive attitudes are dominant (10) . Because it includes both barrier factors and attitude variables, the regression model established in the present study is by far the most comprehensive model for the analysis of factors related to CPGs, and this study has verified that these factors are relevant to CPG implementation.
Although this study has produced meaningful results, it has several limitations. The primary limitation of this study is that data were collected through convenient sampling, leading to the problem of representativeness. Clinicians were not generally cooperative toward participating in the survey, and this study was based only on the responses of those who were willing to participate. The clinicians who participated in the survey were more likely to be familiar with CPG development than those who did not, indicating that the findings of this study may not be representative of the general consensus of all clinicians in Korea. In support of this hypothesis, we observed higher recognition levels and positive attitudes toward CPGs than anticipated. Nevertheless, the negative concerns and low level of self-efficacy and knowledge reported by clinicians surveyed in this study indicate that education programs are necessary for Korean clinicians on the importance and benefits of CPGs. Additionally, the survey instrument was originally developed in another language, and data from 2 yr were pooled for analysis because of similarity of responses across the 2 yr. The effect of translation and the discrepancy in response time may also be pointed out as limitations of the present study. In the future, research on CPGs should be conducted on a more representative sample, and studies should examine whether physicians in different socio-cultural settings show similar propensities toward CPG. Clinician's awareness and familiarity, agreement, and self-efficacy in implementing CPGs and the prevalence of positive attitudes toward CPGs have been consistently identified as important factors affecting CPG implementation. And the present study has further verified through the development of a comprehensive assessment tool that addresses both barriers and attitudes toward CPGs. Most of previous studies regarding CPGs were conducted in Western countries, and the similarity of the findings of this Korean study may imply that the aforementioned variables are globally identifiable factors independent of sociocultural characteristics and healthcare systems. Furthermore, we have shown that global principles in the promotion of CPG implementation and propagation can be established. Sharing the results of detailed propagation strategies attempted by various countries will aid in the continuous improvement of CPG implementation methods.
